Supplementary Methods

Hidden Markov model
The hidden states of the HMM is depicted in Table S1 . Each hidden state corresponds to one type of the CNVs ranging from 0 to 7 copies. Copy number of each exon is represented by the LCR of the exon as defined in the main text. We assume that LCR is Student's t-distributed with the emission probability under each hidden state defined as:
where  is the number of degrees of freedom and  is the gamma function. We adopted expectation maximization (EM) algorithm (1) to learn the HMM and estimate model parameters. In the expectation step of the EM algorithm, expectation of the partial log-likelihood function of LCR signals was formulated as: that the ith exon is in hidden state c. In the maximization step, all parameters were updated by using Newton-Raphson method. The parameter updating procedure was performed iteratively until the EM algorithm converges. Once the training procedure was finished, copy number of each exon was inferred from the hidden state associated with the largest posterior probability. At the same time, segmentation of all exons based on the copy numbers was performed to output CNVs for each sample.
Reliability score
It is necessary to provide a measurement for users to evaluate the reliability of DeAnnCNV results. Based on the segmentation results, we defined a reliability score for each segment as follows:
where ij l is the LCR value of the jth exon in the ith segment and ij lˆ is the expected LCR value in state c. Furthermore, the scores for all segments along the whole genome were scaled to 0~100.
Simulated datasets
We simulated ten samples to examine the CNV detection performance of DeAnnCNV.
Sequencing data from a real normal sample was used to generate the simulated samples with each sample containing a distinct complement of CNVs as illustrated in Table S4-Table S13 .
The CNVs presented in each sample range from one to twenty copies, and the size ranges from 500kb to 4.5Mb. We generated the sequencing data of each simulated sample by following two steps: 1) for a given region with copy number of C, reads mapped to the region were randomly and repeatedly sampled from the real normal BAF file, the total number of reads sampled from the region is N•C/2, where N is number of reads aligned within the region of the real normal sample; 2) reads from different regions were merged and processed to generate BAM files by using SAMtools (3).
Performance evaluation
All the CNV calls of exons predefined in simulation experiment were used as the golden standard to evaluate the ability of DeAnnCNV in detecting CNVs. For evaluation of CNV detection performance, exons with CNV (copy number ≠ 2) were treated as positives, and copy neutral (copy number = 2) exons were treated as negatives. 
Furthermore, the real normal sample that used to generate the simulated samples was used as the common reference to call CNVs on the simulated samples. Figure   Figure S1 . Screening for potential disease-causing CNVs according to the detected and annotated results provided by DeAnnCNV server. Table S3 . Confusion matrix. The number of exons was counted for different copy numbers. Table S4 . Simulated CNVs for sample s1. Copy number  1  1  23895345  24395375  20  2  1  45570376  47070376  15  3  6  30790713  33290743  7  4  9  107420007  110920007  6  5  11  62405040  66905040  5  6  5  43574748  44074778  4  7  15  43009890  44509920  3  8  3  52529380  55029410  3  9  4  70108573  73608603  1  10  1  160817636  165317666  1 
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